Secretory production of human granulocyte colony-stimulating factor in Escherichia coli.
Human granulocyte colony-stimulating factor (hG-CSF) is a glycoprotein, consisting of 174 amino acids, which plays an important role in hematopoietic cell proliferation, differentiation of hemopoietic precursor cells, and activation of mature neutrophilic granulocytes. In this study, secretory production of hG-CSF in the periplasmic space of Escherichia coli using the Bacillus sp. endoxylanase signal peptide was examined. For the efficient expression of hG-CSF gene, the first five codons at the N-terminal were altered based on the E. coli high-frequency codon database. The hG-CSF gene fused to the endoxylanase signal sequence was expressed using an inducible trc promoter. However, recombinant E. coli cells were completely lysed after induction with 1 mM isopropyl-beta-D-thiogalactopyranoside. Insertion of a small oligopeptide (13 amino acids) containing the histidine hexamer and factor Xa cleavage site between the signal peptide and the mature hG-CSF protein allowed successful secretion of hG-CSF into the periplasm without cell lysis. Among the several E. coli strains examined, E. coli BL21(DE3) and E. coli MC4100 allowed production of hG-CSF to the highest levels (20-22% of total proteins) with the secretion efficiencies greater than 98%. The circular dichroism spectra showed that the conformation of purified hG-CSF is almost identical to native hG-CSF.